TO THE EDITOR: I read with interest Qaseem and colleagues' clinical practice guideline on intensive insulin therapy (IIT) (1) . For diabetic patients who have undergone coronary artery bypass grafting (CABG), recommendations 2 and 3 are unfounded and not supported by the data cited.
Only 2 of the 14 randomized, controlled trials (RCTs) evaluated in the meta-analysis (2, 3) included patients who had undergone CABG. In both of these trials, IIT-directed tight glycemic control (TGC) statistically significantly reduced in-hospital mortality and surgical wound infection rates. All of the remaining studies that were evaluated in the meta-analysis excluded patients who had undergone cardiac surgery by design. Those studies should not be used to broadly "overrule" the statistically significant effects of ITT-TGC that have been repeatedly proven in diabetic patients who have undergone CABG. To dilute the positive effects of these 2 cardiac surgical RCTs with 12 medical or noncardiac surgical studies of IIT-TGC that were ineffective in reducing mortality and infection and then broadly claim that IIT-TGC should not be performed in all patients-including diabetic patients who have undergone CABG-is both irresponsible and dangerous.
We first demonstrated the detrimental effects of hyperglycemia on mortality and surgical wound infections in diabetic patients who had undergone cardiac surgery in the 1990s in our large prospective observational studies from the Portland Diabetes Project (4, 5) , which now includes more than 7000 patients. These detrimental effects were proven to persist for 3 full days from the time of openheart surgery, regardless of patient location within the hospital (the surgical intensive care unit (ICU) or the non-ICU surgical ward). Eradication of hyperglycemia with ITT-TGC for 3 full days eliminated the increased risk for mortality and surgical site infection in this prominent proportion (31%) of patients who had undergone cardiac surgery.
Kirdemir and colleagues (2) subsequently confirmed these findings in an RCT. A subanalysis of patients who had undergone cardiac surgery from Vanhorebeek and colleagues' Leuven surgical ICU study (6) reconfirmed the protective causal effects of IIT-TGC in these patients. Even the neurosurgical RCT by Bilotta and coworkers (7) confirmed the salutary effects of tight IIT on surgical wound infections.
Hypoglycemia is an obvious potential detrimental consequence of IIT, but it is highly dependent on the protocol followed, patient population studied, and hospital environment in which it is used. The Portland Protocol, at a target blood glucose level of 3.9 to 6.1 mmol/L (70 to 110 mg/dL), carries a 1.0% risk per patient for severe hypoglycemia (defined as a blood glucose level less than 2.2 mmol/L [Ͻ40 mg/dL]) in the diabetic patients who have undergone CABG in whom it is used for 3 days, even in the non-ICU ward (8) . This incidence of hypoglycemia is far lower than that of any other protocol assessed in Qaseem and colleagues' meta-analysis.
The American College of Physicians, and the Annals of Internal Medicine, should withdraw its recommended guideline for diabetic patients who have undergone CABG, reexamine all of the evidence specific to this important patient cohort, and revise these guidelines appropriately and with haste, lest more patients die or become injured because of this misguided guideline becoming widely adopted in the wrong patient population.
Anthony P. Furnary, MD
Starr-Wood Cardiac Group Portland, OR 97225-6029 TO THE EDITOR: Qaseem and colleagues' clinical practice guideline for the management of hyperglycemia in hospitalized patients (1) is confusing and may do more harm than good. The guideline recommends against use of IIT in the ICU as well as in the non-ICU setting, regardless of the diabetes status of the patient. Intensive insulin therapy is defined as the use of intravenous insulin infusion; if intravenous insulin infusion should not be used in the ICU, what should be used to keep blood glucose levels in the target range of 7.8 to 11.1 mmol/L (140 to 200 mg/dL)? Should it be oral agents, multiple subcutaneous insulin injections, or a sliding-scale insulin regimen?
Many physicians consider multiple subcutaneous insulin injections also to be a form of IIT. This is especially true in the non-ICU setting, where intravenous insulin is rarely used. Therefore, if Qaseem and colleagues' guideline is followed, many hospitalized patients would receive only sliding-scale insulin therapy. This is potentially dangerous for all patients with type 1 diabetes and many patients with type 2 diabetes. Moreover, this guideline provides no upper limit for blood glucose levels for non-ICU patients. TO THE EDITOR: Qaseem and colleagues' clinical practice guideline (1) on inpatient blood glucose level control recommends against IIT in medical and surgical patients in the hospital. This recommendation is based on a systematic review in which investigators found no consistent evidence to support strict glycemic control, defined as a target blood glucose level of 4.4 to 6.1 mmol/L (80 to 110 mg/dL) (2) . The use of IIT to achieve these targets is associated with an increased risk for hypoglycemia, which is related to an increased risk for hospital complications and mortality (3).
Qaseem and colleagues' guideline also recommends that the upper glycemic target be changed to include blood glucose levels as high as 11.1 mmol/L (200 mg/dL) in ICU and non-ICU settings. Evidence from observational trials and RCTs (3) has shown that blood glucose levels higher than 10 mmol/L (Ͼ180 mg/dL) impair neutrophil function, increase risk for infections, prolong length of hospital stays, and increase mortality in ICU patients. In addition, recent RCTs in non-ICU patients (4) have shown that targeting preprandial and random blood glucose levels between 6.1 and 10 mmol/L (110 and 180 mg/dL), respectively, decreases the risk for infections and other complications.
The ACP guides practice for most internal medicine physicians across the United States and beyond. It raises concern that these guidelines were published without reference to either a recent consensus statement or the 2011 clinical practice recommendations for hospitalized patients (3, 5) , which advocate target blood glucose levels of 7.8 to 10.0 mmol/L (140 to 180 mg/dL) for most critically ill and non-critically ill hospitalized patients. These levels can be safely achieved without increasing the risk for hypoglycemia.
We are concerned that variability in recommendations for glycemic targets by different professional organizations can result in both confusion and clinical inertia among clinicians who are responsible for guiding inpatient glycemic management. Such publications as the ACP clinical practice guidelines have the potential for misinterpretation that may weaken current efforts to achieve reasonable glycemic goals that have been demonstrated to reduce risks for undertreated hyperglycemia in hospitalized patients.
IN RESPONSE:
We thank Dr. Bentson, Dr. Furnary, Dr. Garg, and Dr. Korytkowski and colleagues for their comments on the ACP clinical guideline on inpatient glycemic control.
Dr. Bentson assumed that our guideline should not be interpreted to mean that patients on oral diets should not receive insulin therapy if their preprandial blood glucose level is less than 11.1 mmol/L (Ͻ200 mg/dL). She is correct. Although this population of hospitalized patients has not been specifically studied in terms of target thresholds of blood glucose levels, our guideline discussed the use of IIT to maintain blood glucose levels below a low threshold, such as 6.1 mmol/L (110 mg/dL), primarily in very ill, hospitalized patients receiving parenteral nutrition. This guideline should be interpreted to mean that diabetic patients receiving insulin therapy should use their normal dosage of insulin while they are hospitalized; for example, the use of preprandial insulin should be based on the preprandial blood glucose level.
We agree with Dr. Furnary that the evidence base for patients who have undergone CABG is relatively limited. However, the evidence that is available in patients who have undergone cardiac surgery specifically and operative patients more broadly does not convincingly show consistent evidence of benefit from the use of IIT to achieve very strict glucose targets, although there is some evidence of harm associated with this intervention. The surgical ICU study by van den Berghe and colleagues (1) and Vanhorebeek and coworkers (2) did, indeed, find that IIT was associated with both lower mortality and septicemia rates, but IIT was not associated with lower rates of septicemia in the subgroup of patients who had undergone cardiac surgery to whom Dr. Furnary refers, and surgical wound infection rates were not reported. The evidence report (3) describes the potential reasons for discrepancies between that surgical ICU study and subsequent studies.
Kirdemir and colleagues (4) reported a dramatic 92% reduction in the risk for sternal wound infection associated with IIT, which seems disproportionate to the very modest reductions in average blood glucose levels in the intervention group (9.5 vs. 10.8 mmol/L [172 vs. 195 mg/dL]). Of note, the quality of this study was limited by important baseline differences between groups and unclear blinding of outcome assessors. An additional poor-quality study examining 2 groups of patients who had undergone CABG (5) showed that perioperative IIT did not reduce the risk for infection. On the other hand, a prespecified subgroup analysis of operative patients in the NICE-SUGAR (Normoglycaemia in Intensive Care Evaluation and Survival Using Glucose Algorithm Regulation) trial (6) found statistically significantly higher mortality associated with IIT titrated to very strict blood glucose targets (relative risk, 1.31 [95% CI, 1.07 to 1.61]).
The Portland Protocol (7) is an observational study and was therefore not included in the analysis of health outcome data. We agree, however, that the ability of this protocol to achieve low rates of hypoglycemia-at least in the selected patients who tolerate the protocol for 3 or more days-highlights significant lessons about the importance of gradual implementation and nursing buy-in but also may reflect selective reporting of patients who are least likely to be harmed. Such factors as protocol, hospital, and implementation characteristics probably contribute to the safety of IIT use, and these issues are summarized in the evidence report appendix and discussed in the guideline (3).
About Dr. Garg's comments, our guideline does not mean that insulin should not be used to control blood glucose levels but rather that insulin should not be used to try to achieve "tight control" as defined in the RCTs that have assessed this, which usually means a blood glucose level consistently less than 6.1 mmol/L (Ͻ110 mg/ dL). These RCTs have generally found few, if any, benefits for tight control yet certainly show an increase in the risk for hypoglycemic events.
Dr. Korytkowski and colleagues question the discrepancy among various guidelines on the upper limit of the blood glucose level. This discrepancy probably exists because no data from trials unequivocally establish the threshold above which the benefits from glucose control exceed the harms. The ACP based its choice on the blood glucose levels targeted or achieved by the "control" groups in the studies of intensive insulin infusions, most of which showed no appreciable benefits for the intervention (3). We concluded that no evidence existed to support attempting to achieve better blood glucose levels than that achieved in the "control" groups of these studies in which target blood glucose levels ranged from 7.8 to 11.1 mmol/L (140 to 200 mg/dL).
The very recently published RABBIT 2 (Randomized Study of Basal-Bolus Insulin Therapy in the Inpatient Management of Patients With Type 2 Diabetes) trial (8) that Dr. Korytkowski and colleagues referenced was not designed to assess the relative benefits of a strict versus less strict target blood glucose level because the targets were the same in both groups. However, the group randomly assigned to the basal-bolus strategy did achieve lower mean blood glucose levels and seemed to have a lower incidence of wound infections at the expense of a higher risk for hypoglycemia.
